We studied the influence of preoperative bladder outlet obstruction (BOO) on postoperative continence rates and patient satisfaction after the midurethral sling procedure. Methods: A total of 159 women who underwent the midurethral sling procedure were evaluated. Using the Blaivas-Groutz nomogram, we assigned the patients were assigned to Group I (n =37, no obstruction), Group II (n =89, mild obstruction), or Group III (n=33, moderate to severe obstruction). Continence rates, patient satisfaction, urinary sensation scale and uroflowmetry were evaluated postoperatively. Results: There were no significant differences in continence rates, satisfaction, or postoperative maximal flow rate between the 3 groups. Postoperative urgency was improved after surgery in Groups I and II (P<0.05) but not in Group III. Conclusions: BOO does not seem to be a risk factor for failure after the midurethral sling procedure. However, BOO may be considered as a potential factor for persistent storage symptoms after the midurethral sling.
INTRODUCTION
Bladder outlet obstruction (BOO) is not usually diagnosed in women with lower urinary tract symptoms (LUTS). Recently, there have been many reports about the prevalence and importance of BOO in women. According to one study on the value of evaluating the voiding phase when performing urodynamic study in woman, about 33% of patients had disorders in micturition. The causes included disorders affecting the bladder outlet such as dysfunctional voiding, a moderately severe cystocele, primary bladder neck obstruction and external detrusor sphincter dyssynergia [1] . Because there is no standard urodynamic definition of BOO in women, efforts to develop a standard definition have resulted in several proposals of urodynamic criteria for a diagnosis made by pressure flow study [2] [3] [4] .
Stress urinary incontinence (SUI) is a common problem and it is well known that overactive bladder (OAB) symptoms such as frequency and urgency often coexist with SUI. Consequently, there have been many studies about the influence of OAB on the outcomes after a midurethral sling procedure in women with SUI [5, 6] . However, there are no studies on women with both SUI and BOO or on the influence of BOO on the results after the midurethral sling. Because BOO can coexist with SUI, the outcome after the midurethral sling procedure might be affected by underlying BOO in such patients.
Therefore, we documented the prevalence of BOO in women with SUI by using the Blaivas-Groutz nomogram [4] and evaluated the influence of BOO on outcomes after the midurethral sling procedure. 
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MATERIALS AND METHODS
The medical records of 248 women who underwent a midurethral sling procedure owing to SUI for 2 years were reviewed. Among them, 159 women who were followed for at least 12 months were included in this study. All patients underwent a physical examination with a comprehensive history, urinalysis, a 3-day voiding diary, and evaluation of urgency grade by use of a urinary sensation scale. Patients who had neurological diseases, previous radical pelvic surgeries or pelvic organ prolapses were excluded from this study. According to the International Continence Society recommendations, urodynamic investigations were performed with a 7 Fr dual-lumen urethral catheter and a 9 Fr rectal balloon catheter at a filling rate of 50 mL/min. Cystometry and the pressure-flow study were performed with the patient in the sitting position. BOO was defined by using the Blaivas-Groutz nomogram [4] and the patients were assigned to Group I (n=37, no obstruction), Group II (n=89, mild obstruction), or Group III (n=33, moderate to severe obstruction). The MONARC transobturator sling (American Medical Systems, Minnetonka, MN, USA) was applied in all patients. The postoperative evaluation included an assessment of the outcome, LUTS, the degree of urgency based on a urinary sensation scale, the maximum flow rate (Qmax), and postvoid residual urine volume (PVR). Continence status was defined as cure, improvement or failure. Cure was defined as the absence of any episodes of involuntary urine leakage during stressful activities. Improvement was defined as a more than 50% reduction in incontinence during stressful activities. Failure was defined as a less than 50% reduction in incontinence during stressful activities. Satisfaction was assessed using a questionnaire regarding each patient's feeling about her voiding status (5, very satisfied; 4, satisfied; 3, equally satisfied and unsatisfied; 2, unsatisfied; 1, very unsatisfied). We judged that patients were satisfied with their voiding status if they gave a score of 4 or 5. Dissatisfaction was recorded as a score of 1 or 2.
Statistical analysis was performed by using SPSS ver. 12.0 (SPSS Inc., Chicago, IL, USA). The data were analyzed by using the Kruskall Wallis test among the 3 groups and the Wilcoxonsigned rank test in each group. Significance was set at a value of P<0.05.
RESULTS
The mean patient age was 55.6±8.4 years (range, 39 to 72 years) and the mean follow-up period was 24.3 ±9.6 months (range, 12 to 45 months). BOO was diagnosed in 122 of the 159 patients with SUI (77%); mild obstruction was observed in 89 (56%) and moderate to severe obstruction was observed in 33 (21%). There were no significant differences in the cure rates (Group I, 83.8%; Group II, 85.4%; Group III, 84.8%), and there was no significant difference in patient satisfaction (Group I, 89.2%; Group II, 91.0%; Group III, 87.8%) ( Table 1 ). There were no significant differences between the preoperative and postoperative Qmax value within each group. However, a significantly lower preoperative Qmax was observed in Group III (20.5±5.7 mL/sec) than in Group I (24.5±5.7 mL/sec). The postoperative Qmax was also significantly lower in Group III (24.5±5.7 mL/ sec) than in Group I (26.8±9.1 mL/sec) (Fig. 1) . The preopera- (Fig. 2) . The preoperative urgency grade from the urinary sensation scale of Groups I, II and III were 3.1±1.5, 2.9±1.5 and 2.5±1.7, respectively and there were no significant differences among the groups. The postoperative urgency grades by urinary sensation scale in Groups I, II, and III were 1.5 ±1.0, 1.8 ±0.9 and 1.9±1.1, respectively, and there were no significant differences among the groups. The postoperative symptom of urgency was significantly improved after the midurethral sling in Groups I and II (P <0.05). However, there was no improvement in urgency in Group III (Fig. 3) . Six women complained of voiding difficulties during the follow-up period. Among them, 3 women belonged to Group I and the rest belonged to Groups II and III.
DISCUSSION
In these women with SUI, having underlying BOO in these women with SUI showed no influence on the continence rate or patient satisfaction after the midurethral sling procedure. However, urgency was not easily improved postoperatively among patients with higher grades of BOO, so this should be considered a potential factor in the persistence of urgency after this procedure. Several studies have defined BOO as one of the important causes of LUTS in women as well as men. Because there is no standard definition of BOO for women, the incidence has been reported diversely. In one study, 33% of the women complaining of LUTS was diagnosed with BOO. The authors recommended a routine evaluation of the voiding phase when performing urodynamic testing [1] . Moreover, BOO was noted in 18.3% of the women with SUI reported by Bradley and Rovner [7] . In the present study, 76.7% (122/159) of the patients with SUI were defined as having BOO. This high incidence might have arisen from our diagnostic criteria because some investigators have suggested that the Blaivas-Groutz nomogram overestimates the real incidence in women [8, 9] . However, most of our patients were defined as having a mild form of BOO, and only 20.8% (33/159) were rated as having moderate to severe BOO. For this reason, the patients with moderate to severe degree of BOO were considered to show meaningful degree of BOO, clinically. Preoperatively, the Qmax of women with mild BOO was not significantly lower than that of women with no obstruction. However, women with moderate to severe BOO showed significantly lower Qmax values than did women with mild BOO. Therefore, we consider that this subgroup of patients with a higher degree of BOO had similar characteristics to those of women with BOO defined by other criteria [2, 3, 7, 8] and that this was clinically meaningful compared with patients with mild BOO. 
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The continence rate after the midurethral sling procedure is reported as ranging from 83 to 95% [10] [11] [12] . Despite this high cure rate, some patients are not satisfied with the results and show no effect or recurrence after the procedure. There have been many studies identifying the risk factors. Women with SUI usually show concomitant OAB symptoms such as frequency, urgency, and nocturia. There have been some attempts to define the association between detrusor overactivity and adverse outcomes after the midurethral sling procedure [13] [14] [15] . However, little research has been done on the influence of BOO on the outcome after the midurethral sling procedure in patients with SUI. The continence rate in this series was similar to previous reports regardless of the degree of BOO [10] [11] [12] . In addition, the patient satisfaction rating was similar regardless of the severity of BOO. Despite the preoperative low Qmax in patients with underlying BOO, the Qmax after midurethral sling application was not significantly reduced in these patients, as with patients with no obstruction. We already excluded any patients with iatrogenic, anatomic or neurogenic causes of BOO. Therefore, BOO caused by functional impairment was considered not to correlate with the adverse results after midurethral sling. Consequently, we suggest that functional BOO is not a risk factor for failure after this procedure. Although postoperative PVR was significantly increased in each group, the objective range of PVR was within the normal range. Also PVR was not significantly different before and after the midurethral sling among each group. This finding also supports our proposal that the underlying BOO may not be a risk factor for failure.
BOO has been regarded as one cause of detrusor overactivity and OAB in men with benign prostatic hyperplasia. Several theories about the underlying mechanism have been proposed, such as denervation sensitivity, altered afferent pathways involving cholinergic and purinergic neurotransmission, and a urothelial mechanism [16] [17] [18] . In contrast, studies on the influence of BOO on LUTS and its pathophysiology in women are lacking. However, some investigators have recognized that iatrogenic BOO following SUI surgery might lead to refractory OAB symptoms in women and that this could result in persistent symptoms that are not relieved after urethrolysis [19] [20] [21] . From these results, we suppose that BOO may induce changes in bladder function and in OAB symptoms in women as well as in men. In the present study, we compared the degree of urgency to define the characteristics and differences before and after the midurethral sling procedure according to the severity of preoperative BOO because urgency is the representative symptom of OAB.
Preoperative urgency was not significantly different in any of the 3 groups. According to Metin et al. [22] , more urgency symptoms are observed among patients with SUI and BOO than in patients without BOO. These different results might be arisen from the definition of BOO and urgency between the studies. Metin et al. [22] used the Abrams-Griffith, LinPURR and Schaefer Contractility nomograms to define BOO. Urgency was assessed from a patient history, and they did not use a specific urgency scale. Because these nomograms were designed to be applied to the evaluation of men with BOO, they are inappropriate criteria for women. Moreover, urgency might have been under-or overestimated compared with our results because Metin et al. [22] did not use a specific urgency scale.
After the midurethral sling procedure, patients with no obstruction or mild obstruction showed significant improvements in urgency in this series. However, the degree of urgency was not reduced in the patients with moderate to severe obstruction. Therefore, underlying BOO might be a cause of the persistent or refractory urgency and OAB symptoms after SUI surgery. Despite the improvements in urgency symptoms and SUI after midurethral sling, some patients show persistent urgency symptoms [5] . Typically, the factors leading to persistent or refractory urgency after this procedure have been considered to relate to functional problems of the bladder such as detrusor overactivity, and there has been little concern about the urethral cause in women. Persistent urgency is an important factor that reduces the quality of life after the midurethral sling procedure [5] . Therefore, it is necessary to suspect the existence of underlying BOO in such patients.
In this study, we hypothesized that BOO might be one cause of persistent urgency after the midurethral sling procedure. The pathophysiology of OAB induced by BOO in women might be similar to that in men, but further evaluation is necessary to define the mechanism. Moreover, a consensus about the pathophysiology of BOO in women is required.
Underlying BOO might not have adverse effects on the continence rate and patient satisfaction after the midurethral sling procedure. However, underlying BOO in women with SUI can influence on their LUTS and postoperative persistent urgency. Therefore, it is necessary to bear in mind that BOO may be a potential cause of causing persistent urgency after anti-incontinence surgery in women.
